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the above percentages are realized, because the presence of more than 4.3 per cent, of oxygen in the waste gases of a direct-fired furnace indicates a low thermal efficiency.
The modern gaseous-fired benches are due in great measure to the experiments of SIEMANS, SCHILLING, LIEGEL, and KLONNE, their work in this direction having led to present fuel economy and carbonizing results. In the gaseous-fired bench the combustible gases, carbon dioxide and hydrogen, are generated in a producer so designed that a fuel depth of sufficient dimensions for the production of a continuous supply of gases is always maintained. Fig. 57 is a section through a gaseous-fired bench, illustrating the burning of the fuel, with its consequent products, and the heating and admission of both primary and secondary air, the object of the arrangement being the restriction of the primary air to such an extent that only a partial combustion of the carbon takes place in the furnace, complete combustion being accomplished in the combustion chamber by the admission of secondary air, this final combustion being so regulated, by means of dampers, that it is caused to take place at any desired point in the setting, thus regulating the heats to greater advantage. This arrangement results in greatly improved furnace conditions, producing a more complete combustion of the fuel with a decreased production of clinker, greater thermal efficiency, and decreased labor.
In the earlier constructions of this type of producer, the secondary air was usually admitted at the top of the fuel bed, this air being heated by contact with the hot producer walls in some instances; but in this case the total resultant heat was about the same as that secured with a direct-fired bench, because the air received its heat from the producer at the expense of the heat in the producer gas, and therefore this type of furnace cannot be really termed a generator. The only advantages possessed by this method of construction lie in the fact that furnace conditions are somewhat improved and, due to a closer regulation, there is less possibility of supplying more air than conditions warrant.
Under the term of true recuperators we find only two classes of furnaces, those in which the primary air, and those in which both primary and secondary air are heated through the medium of the waste gases, because in both cases heat, which would otherwise be lost, is used to advantage. This construction is also termed "regenerative" at times, but not truly so, because